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Metabolomics is one of the new “omics” of global systems biology which is termed as 
‘the quantitative measurement of the dynamic multi-parametric metabolic response of a living 
system to pathophysiological stimuli or genetic modification’. 
Identification of pathological biomarkers is important to metabolomic studies of disease. 
In present study, the techniques of data preprocessing and feather selection in NMR-based 
metabolomics are concerned. To improve the reliability of analysis, a novel scaling method 
based on intergroup variance with a novel feather selection method based on resampling were 
proposed. The main works are summarized as follows:  
Firstly, a scaling method based on intergroup variance was proposed. It increases 
weights of variables with high stability and significant intergroup differences, rather than 
simply adjusts the scale of variables. Thus the disease-related data information is enhanced. 
The simulate dataset and real dataset were imported respectively to evaluate the performance 
of this new scaling method. Results showed that the accuracy of sample classification and the 
identification of characteristic metabolites can be improved effectively by the proposed 
scaling method. 
Secondly, a novel method of identifying biomarkers was proposed which combined the 
re-sampling techniques, T statistical analysis and multivariable statistical analysis. The 
importance of the variables was calculated pick out the possible characteristic metabolites. Its 
performance was inspected by both simulate and real datasets. This method is shown to be 
robust especially for dataset with less sample, and can help to moderate the effects of outliers 
in the original dataset. Besides, the predictive capability of multivariate statistical model is 
improved and the result of subsequent analysis is more interpretable and reliable.  
Summarily, the two data handling method proposed in this paper was innovative in 
variable scaling and feature selection. They are proved to be robust and effective for 
identifying the disease-related characteristic variables of metabolomics studies.  
 



































1.1  基于NMR的代谢组学简述  
代谢组学(metabolomics/metabonomics)是在特定的环境或疾病状态下研究某个系统






































图 1.1 各年度的代谢组学相关文献数 
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